(12) INTERNATIONAL APPUCATION PUBUSHED UNDER THE PATENT COOPERATION TREATY (PCT) 




(19)Wor.dIntc^^^^^^^^ iffl^ lilllilllllillllllllllliiii^ 



(43) International Publication Date (10) Interaatlooal Publication Number 

6 June 2002 (06.06.2002) PCX WO 02/43657 A2 



(51) International Patent Classification^: A6IK 

(21) International AppUcation Number: PCT/USO 1/43397 

(22) International Filing Date: 

21 November 2001 (21.11.2001) 



(25) Filing Language: 
(2Q Publication Language: 



English 
English 



(30) Priority Data: 
607250,601 



30 November 2000 (30.1 1.2000) US 



(71) Applicant (for all designated States except US): WM. 
WRIGLEY JR. COMPANY [USAJS]; 410 North Michi- 
gan Avenue. Chicago, IL 60611 (US). 

(72) Inventors; and 

(75) Inventors/Applicants ffbr US only): BARKALOW, 
David, G. [USAJS]; 1027 KnoUwod Road. Deerfield. IL 
60015 (US). CHAPEDELAINE, Albert, H. [USAJS]; 
8 South 230 Derby Court, Naperville, IL 60540 (US). 
DZUA, Michael, J. [USAJS]; 1435 Cleveland, LaGrange 
Park. IL 60526 (US). 



(74) Agent: NIMZ» Jack; Wm. WringleyJn Company, 410 
Noith Michigan Avenue, Chicago, IL 60611 (US). 

(81) Designated States (national): AL. AM, AT. AU. AZ, BB, 
BG. BR. BY, CA. CH. CN, CZ. DB, DK, EE, ES. FI, GB, 
GE, HU. IS, JP. KE. KG. KP, KR, KZ. LK. LR, LS. LT, LU, 
LV, MD, MG. MK. MN, MW, MX, NO. NZ, PL. PT. RO, 
RU. SD. SE, SG. SI, SK. TJ, TM. TR, TT, UA, UG. US, 
UZ,VN. 

(84) Designated States (regional): ARIPO patent (GH, GM. 
KE. LS, MW, MZ, SD. SL. SZ. TZ, UG, ZM. ZW), 
Eurasian patent (AM, AZ, BY, KG, KZ, MD. RU, TJ, TM), 
European patent (AT, BE, CH, CY, DE, DK, ES, FI, FR, 
GB. GR. IE, IT, LU. MC, NL, PT. SE, TR), OAPI patent 
(BF, BJ, CF, CG, CI, CM, GA. GN, GQ, GW, ML, MR, 
NE, SN, TD. TG). 

Published: 

— without international search report and to be republished 
up<m recent of that report 

For two-letter codes and other abbreviations, refer to the "Guid- 
ance Notes on Codes and Abbreviations*" appearing at the begin- 
ning of each regular issue of the PCT Gazette, 



in 

so ■ " 

fO (54) Title: IMPROVED PULLULAN FREE EDIBLE FILM COlVfPOSITIONS AND METHODS OF MAKING THE SAME 

(57) Abstract: Improved and inexpensive pullulan free edible film formulations and methods for making the same are provided. 
® The edible pullulan free film compositions comprise effective amounts of at least one film forming agent; at least one bulk filler 
Q agent; at least one plasticizing agent; and optionally at least one thickening agent Medicaments and other additive agents can also 

be incorporated into die edible films. The present invention further provides methods of delivering a medicament, treating halitosis. 
1^ treating xerostomia, and treating plaque or gingivitis using the puUulan hee edible film compositions. 
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«;iPP.fTn»TrATiON 
TTTLB 

5 'IMPROVED PULLULAN FREE EDIBLE FILM COMPOSITIONS 

AND MEIHOPS OF MAKING THE SAME" 

RAHCCiRQUNP TTTP. TNVENTION 
10 iiie present invention generaUy relates to edible films. More spedfically, 

tiie present invention relates to ptiMan free edaie film 

of making llie same. 

Oral cleansing and breath freshening m^ be difficult or inconvenient at 
times, depending on the nature of the breath freshening desired and .the situation in 

15 which the breath freshening must occur. Brushmg, flosang, cleamng your tongue 
and gargling using a variety of devices and compositions are common oral care 
practices weU-suited for the privacy of one's home. However, such devices and 
compositions are less convenient to use away from the home where bathroom 
facihties might be scarce, unavailable or unsanitary. However, less obtrusive oral 

20 products have been developed. Hiese include breath-freshening gums, lozenges, 
mouth sprays, and edible fihns. 

Many thin edible fihns are made of pulMan, which may be used to deKver 
medicaments or other agents such as flavors and sweeteners to the oral cavity. 
However, pullulan is an expensive ingredient to use in the manufacture of such 

25 edible fihns because it has limited availabiUty within the fihn formulation industry. 
Other edible materials such as modified starches and cellulosics have been employed 
as a replacement for pullulan within edible fihn compositions. Unfortunately, such 
materials typically ladt one or more of puUiOan's desirable fihn properties. Those 
properties inchide for example: rapid dissohition, flexibiUty, non-hygroscopity, 

30 clean moufli feel, clean flavor and ease of manufecture. 

Therefore, there is a need witUn the fihn formulation mdustry for an 
improved pulhdan free edible fihn conqjosition and method of making the same 
comprised of fihn mgredients ttat have widespread availabiUty, low cost, ease of 
manufacture, and which exhfoit the desirable fihn properties fotmd within poBulan- 
35 based edible fihns. 
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SUMMARY OF THE INVENTION 
The present invention provides improved pnllulan ftee edible film 
con^sitions and methods of making the same. Moreover, the present invention 
fiirfher provides improved methods of delivering a medicament, treating halitosis, 
5 treating xerostomia and treating plaque or gingivitis utilizing the improved pullnlan 
fiee edible film compositions. 

To fliis end, the present invention provides a puUulan firee edible film 
conq>osition comprising an effective amount of at least one film fonning agen^ an 
effective amount of at least one bulk filler agent; and an effective amount of at least 
10 one plasticizing agent 

In an embodiment, &e effective amount of the fihn fomung agent ranges 
ftom qjproxunately about 10% to about 90% dry wdght of the conq)osition. 

In ail embodiment, the film fimning agent is chosen fiom the groiq) 
consistmg of: cellulose ethers; modified starches; natural gums; edible polymers; 
15 hydrocolloid flouts; seaweed extracts; land plant extracts; derivatives thereof and 
combinations thereof. 

In an embodiment, the effective amount of the bulk filler agent ranges fiom 
approximately about 10% to about 90% dry weight of the composition. 

In an embodiment, the bulk filler agent is chosen fi-om the group consisting 
20 of: magnesixmi carbonate; calcium carbonate; calcium phosphate; calcium sul&te; 
magnesium silicate; aluminum silicate; ground limestone; clay; talc; titanium 
dioxide; microciystalline cellulose; cellulose polymers; derivatives thereof and 
combinations thereof. 

hi an embodiment, the effective amount of the plasticizing agent ranges to 
25 ^proximately about 20% dry weight of the composition. 

Jn an embodiment, fSxo plasticizing agent is chosen firom the group consisting 
of: glycerin; polyettiylene glycol; propylene glycol; polyols; hydrogenated starch 
hydrolysates; com synq)s; derivatives thereof and combinations thereof 

Jn an embodiment, the pullulan fiee edible film composition further includes 
30 an effective amount of at least one thickening agent 

Jn an embodiment, the thickening agent is at least one cellulose ether. 
In an embodiment, flie pullulan free edible film composition fiirther includes 
an effective amount of at least one medicament. 
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In an embodiment, the medicament is chosen from a group consisting of: pH 
control agents; oral care agents; breath freshening agents; pharmaceutical agents; 
nutraceutical agrats; salivary stimulant agents; vitamins; minerals; derivatives 
hereof and combinations thereof. 

5 In an embodiment, the puUulan free edible fihn conqwsition further includes 

an effective amount of at least one additive ^ent 

In an embodhnent, the additive agent is chosen from flie group consistmg of: 
surfactants; binding agents; coloring agents; sweeteners; flavorants; fragrances; 
emulsifiers; derivatives thereof and combinations thereof 

10 The present invention also provides a method of making a puUulan free 

edible film composition comprising the steps of providing an effective amount of at 
least one film forming agent and adding an effective amount of at least one bulk 
fillCT agrat and an .effective amount of at least one plastidsdng ^ent with the fihn 
fonnmg agent to produce tiie resultant pullulan free edible fihn conq)osition» 

15 In an embodhnent, the method finrlher inchides iho stq) of addmg an 

effective amount of at least one fhickenmg agent to foam the pullulan free edible 
film composition. 

Additionally, the present invention also provides a method of delivering a 
medicament comprismg the steps of: providing a pullulan free edible fihn 

20 composition which includes an effective amount of at least medicament in the film 
composition to an individual, wherem the fihn composition further comprises an 
effective amount.of at least one fihn forming agent; an effective amount of at least 
one biilk filler agent; and an effective amount of at least one plasticizmg agent; and 
orally crasuming flie fihn composition by the mdividual to release the medicament 

25 mto flie oral cavity for absorption. 

In an embodhnent of the method, the medicament is a member chosen &om a 
groiq) consistmg of pH control agents; oral care agents; breath freshenmg agents; 
pharmaceutical agents; nutraceutical ^ents; salivary stimulant agents; vitamms; 
minerals; derivatives tfaereoig and combmations fliereof: 

30 In an embodiment of the method, the mediod firrther mctades ttie step of 

incorporatmg an effective amount of at least one thickemng agent mto the fihn 
composition* 



3 



wo 02/43657 PCT/USO 1/43397 

Moreover, the present invention also provides a method of treating halitosis 
comprising the steps of: providing a puUxilan free edible film coiiq)osition vsrhich 
includes an ejSective amount of at least one breath freshening agent to an individual* 
v/herein the fihn composition fruther comprises an effective amount of at least one 
5 fihn fonning agent; an effective amount of at least one bulk filler agent; and an 
effective amount of at least one plasticizing agent; and orally consuming the; fihn 
composition by the individual to release the breath freshening agent into the oral 
cavity to treat halitosis. 

In an embodiment of the method, ttie mediod ftirth^ conotprises Ae step of 
10 incorporating an effective amount of at least one thickening agent into flie fihn 
conqx>sition. 

Additionally, the present invention fiirther provides a method of treating 
xerostomia comprising the steps of: providing a puUulan free edible film 
composition which includes an effective amount of at least one salivary stimulant 

15 agent to an individual, wherein the fihn composition fiirther con^rises an effective 
amount of at least one fihn forming agent; an effective amount of at least one bulk 
.filler agent; and an effective amount of at least one plasticizing agent; and orally 
consuming the film composition by the individual to release the salivary stimulant 
agent into the oral cavity to treat xerostomia. 

20 In an embodiment of the method, the method further comprises the step of 

incorporatmg an effective amount of at least one thickening agent into die film 
coniposition. ^ 

In a still fiuther embodiment, the present invention provides a method of 
treating plaque or gingivitis comprising the stq)s o£ providing a pullulan free edible 

25 fihn composition which includes an effective amount of at least one oral care agent 
to an individual, wherem the fihn ^composition fiutiier comprises an effective 
amount of at least one fihn fonning agent; and effective amount of at least one bulk 
filler agent; and an effective amount of at least one plasticizing agent; and orally 
consuming the film composition by tiie individual to release die oral care agent into 

30 die oral cavity to treat plaque or gingivitis. 

In an embodiment of the metiiod, the metiiod further comprises the step of 
incorporating an effective amount of at least one thickening agent into tiie film 
composition. 

4 
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Therefore, it is, an advantage of the present invention to provide an improved 
pullulan free edible fihn composition and a method for making the same which 
comprises ingrediente that have widespread availabilily. 

Another advantage of the present invention is to provide an improved 
5 pullulan free edible fihn coa?)osition and mefliod fbr making the same which are 
inexpensive. 

A fiirther advantage of the presort invention is to provide a pullulan free 
edible fihn composition tiiat exhibits rapvi dissolution, fleJdbilily, non-hygroscopity, 
clean moutfi feel» clean flavor and ease of manu&cture. 

10 A still further advanU^ of the present invention is to laovide a chewing 

gum composition that inchides a pullulan free edible fihn conqposition having 
widespread ingredient availability. 

Additionally,ianotha: advantage of flie present invoition to provide a meUiod 
of delivermg a medicament to an individual utilizmg a puHulan firee edible fihn 

15 composition having widespread ingredient availabiKty which is physiologically 
acceptable to the oral cavity, well adapted to adhwe to oral surftces and n^idly 
dissolves to release the medicament into the oral cavity for absorptifm via an open 
wound or mucous membrane. 

Moreover, another advantage of the present invention is to provide an 

20 unproved method of treating halitosis by delivering an effective amount of at least 
one breath freshening agent to the oral cavity of an individual using a pullulan firee 
edible fihn composition having a fihn formmg agent which entraps Ihe breadi 
fi^shening agent within Ae oral cavity to provide extraided breafli freshening 
^cacy. 

25 Another advantage of the present invention is to provide an improved 

method of treating xerostomia by delivering an effective amount of at least one 
salivary stunulant agent to the oral cavity of an mdividual using a pullulan firee 
edible fihn composition havmg a fihn forming agent which entraps the salivary 
stimulant agent withm the oral cavity to provide extended salivary gland stimulation. 

30 A iiirther advantage of the present invention is to iwovide an inqnoved 

method of treating plaque or gmgivitis by delivering an ^ective amount of at least 
one oral care agent to the oral cavity of an individual using a pullulan free edible 



5 



1 



wo 02/43657 PCTAJSOl/43397 

film composition having a film forming agent which entraps the oral care agexA 
within the oral cavity to provide extended anti-plaque or anti-gingival effects. 

Additional features and advantages of the present invention are described in 
and wiU apparmt fix>m, the detailed description of the presently preferred 
5 embodiments. 

DETAILED DESCRIPTION OFTHE PRESENTLY 
PREFERRED EMBODIMBNTS 

Pursuant to the present invention, inq>roved puUulan free edible film 
10 compositions and methods of makmg the same are provided Additionally, improved 
methods of delivering a medicament and treatment of halitosis, xerostomia and 
plaque or gingivitis using the edible film compositions of flie present invention are 
provided as weU. 

To this end, in an embodiment of the present invention a pullulan firee edible 
15 film composition is provided. The composition includes an effective amount of at 
least one fihn forming agent; an effective amount of at least one bulk filler agent; 
and an effective amount of at least one plasticizing agent 

The fihn formmg agent provides structure for the formed pullulan fiw edible . 
film of the present invention. The efiective amount of the film forming agent ranges 
20 from approximately about 10% to about 90%, more preferably 25% to about 75% 
dry weight of the film composition. 

Fihn forming agents which can be used within the pullulan free edible fihn 
compositions of the present invention include, but are not limited to, cellulose 
ethers; modified starches; natural gums; edible polymers; hydrocolloid flours; 
25 seaweed extracts; land plant extracts; derivatives thereof and combinatioiis thereofl 

Examples of cellulose ethers include, but are not Ihnited to, metiiylcellulose; 
ethylcellulose; hydroxymethylcellulose; hydroxyefliylceUulose; 

hydroxypropyhnethylcellulose; carborymethylcellulose; derivatives thereof and 
combinations thereof. Modified starch exanq)les mctode, but are not limited to, acid 
30 and en2^ehydrolyzed com and potato starches. Further, exanq>les of natural gums 
include, but are not limited to, gum arable; guar gum; locust bean gum; carageenan 
gum; acacia; karaya; ghatti; tragacanth agan tamarind gum; xan&an gum; 
derivatives tiiereof;.and combinations thereof 
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Examples of edible polymers include, but are not limited to, microcrystalline 
cellulose; cdhilose ethers; xanthan; derivatives thereof; and combinations thereo£ 
Moreover, examples of hydrocoUoid flour include, but are not limited to, guar gum; 
locust bean; microcrystalline ceUulose; tara; derivatives thereof and combinations 
5 thereof. 

Seaweed extract exanq)les include, but are not limited to, alginates; 
carageenans; derivatives thereof; and combinatians thereof Land plant extract 
examples include, but are not limited to, koiyac; pectin; ataMnoglactan; derivatives 
thereof; and conibinati(»is the3reo£ 

10 The preferred fihn forming agent of the present invention is carageenaa 

It should be jq)preciated by those skiUed in the art, that other edible water- 
soluble fihn forming agents which esdnbit liie desirable properties of the present 
invention and have widespread availabiUty can also be used. The bulk filler 
agent of the present invention is added to the puUulan &ee edible fihn compositions 

15 to reduce the "slimy" texture of the compositions. The effective amount of the bulk 
filler agent ranges from approximately 10% to about 90%, more prefisrably 25% to 
about 75% by dry weight of the film composition. 

Suitable bulk filler agents of the present invention include, but are not 
limited to, magnesium carbonate; calcium carbonate; calcium phosphate; calcium 

20 sulfate; magnesium silicate; aluminum silicate; ground lime stone; clay; talc; 
titanium dioxide; microcrystalline cellulose; cellulose polymers such as wood; 
derivatives thereof;.and combinations thereof. The prefenred bulk filler agent of the 
presait invention is microcrystalline cellulose. 

To improve flejdbiKty and reduce brittleness of the pullulan free edible fihn 

25 com^wsitions of the present invention, a softener, also known as a plastidzing agent, 
is used. Ite effective amount of the plasticizmg agent of the present invention 
ranges from proximately 0% up to about 20%. more preferably 2% to about 8% 
dry weight of tiie film con^sitioit 

Smtable plasticizmg agents of the present invention inchide, but are not 

30 limited to, polyols sudi as sorbitol; glycerin; polyethylene glycol; propylene glycol; 
hydrogenated starch hydrolysates; com syrupy derivatives thereof and 
combinations fliereof. The preferred plastidzing agent of the present invention is 
polyefliylene glycol. 
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To further enhance the structure of the fihn compositions , of tilie present 
invention, an effective amount of at least one thickening agent may be used 
Suitable thickening agents of the present invention include, but are not lunited to, 
cellulose ethers. The preferred thickening agent of the present invention is 
5 hydroxyethyl cellulose. 

In a preferred embodunent of the present invention, the pullulan free edible 
film composition comprises an effective amount of carageenan as a film forming 
agen^ an effective amount of microcrystalline cellulose as a bulk filler agent; and an 
efifective amount of polyethylene glycol as a plastidmg agent. Additionally, to 
10 enhance the structure of flie formed fihn, an effective amount of hydro^Qrefhyl 
cellulose as a fllickening agent can be incorporated into fhe preferred embodiment 

The pullulan free edible fihn compositions of the. present invCTtion offer 
numerous advantages over comparable films witiun fhe prior art. The edible films 
of fhe present mvention do not require the use of pullulan whidi significantly 
15 reduces flieir manufacturing cost Because the components ofthe edible fihns of the 
present invention have widespread availability unlike pullulan-based fihns, the 
present mvention offers an economic savmgs witiiout loss of desirable properties. 

Although not wanting to be bound to any particular theory, it is believed that 
the .unique combination of film formmg agents; bulk filler agents; plasticizmg 
20 agents; and optionally thickening agents of the present invention produces a "stand 
alone" edible film composition which exhibits many of the same desirable properties 
found within more expensive pullulan-based films. It has been discovered that the 
pullulan free edible fihn compositions of the present invention exhibit rapid 
dissolution, non-hygroscopity, clean mouth feel, clean flavor and ease of 
25 manufacture like that of currently available pullulan-based fihns. 

Moreover, the edible fihn compositions of the present invention overcome 
the deficiencies of other currently available pullulan free fihn conq)ositions. The 
present invention provides a "stand alone" edible film which does not need flie 
incorporation of e^ensive structural siq>port mgredients. The preset invmtion also 
30 exhibits more desirable edible film properties than other currentiy available pullulan 
free edible film compositions. 

The film compositions ofthe present invention can also include an effective 
amount of at least one. medicament and/or an effective amount of at least one 

8 



PCTAJSOl/43397 

WO 02/43657 

additive ageat. Medicameats which can be incorporated into the edible films of the 
present invention include, but are not limited to, pH control agents; oral caie agents; 
breatii fieshening agents; phannaceutical agents; nutraceutical agents; saHvary 
stimulant agents; vitamins; minerals; derivatives thereof; and combinations thereof 
5 Examples of pH control agents include, but are not limited to, urea and orally 

acceptable buffers. Oral care agent examples include, but are not limited to, caries 
• control agents such as phosphates and fluorides; anti-plaque/anti-gingivitis agents 
such as cBlorohexidene, cety^dium chloride and tridosai^ gemi killing agents; 
and saUvary stimulant agents such dtric arid, lactic arid, malic arid, sucrinic arid. 
10 asporbicarid.adipicarid,fbm8ricarid.tartaricaridando1herediT)lefi^ 

Breath freshenmg agents i^chide, but are not Imiited to. zinc gluconate, 
ritnis oils; fruit essences; pq)permint ofl; spearmint oU; other mint oils; dove oils; 
oil of wintergreen; anise; and menlfaoL 

Phannaceutical, nutraceutical. vitamin and mineral medicaments vi*ich may 
1 5 be incorporated within the ediT)le fihn compositions of the present invention inchide. 
but are not limited to, those agents which are suitable for oral consumption and can 
be placed within fihn formulations. 

Additives which can be incoiporated into fht edible fihn compositions of the 
present mvention include, but are not limited to. surfactants; binding agents; 
20 coloring agents; sweeteners; flavorants; fragrances; emulsifiers; derivatives tiiereofi 
and combinations thereof 

Examples of surfactants and binding agents include any currently avaflable 
edible surfactants and binding agents known within the fihn formulation arts. 
Coloring agent examples include, but are not Umited to, food colors and dyes 
25 suitable for food, drug and cosmetic appUcations such as FD&C lakes and dyes. 
Sweeteners include, but are not limited to, natural sweeteners . such as sucrose, 
dextrose, and maltose, and artifirial sweeteners such as sucralose. aspartame, and 

I 

salts of acesulfame. 

A variety of flavorants can be used wittiin edible fihns of tiie present 
30 invention too. Preferably, the flavorant comprises ^proximately 0.1 to about 20%, 
more preferably 10% to about 15% by dry wright of the edible fihn composition. 
Suitable flavorants include, but are not limited to, essential oils and syntiietic flavors 
or mixtures derived from plants and fruits. Artifirial flavorants can also be used. 

9 
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Natural and artificial flavorants may be combined in any sensopally acceptable 
fashion* 

Fragrance examples include, but are not limited to, any fragrance which is 
' suitable for use within edible fihn formulations such as mint oils. 
5 Emulsifiers which are suitable for use within the present invention include, 

but are not limited to, any emulsifier whidi is acceptable for use within edible fihn 
' formulations such as partially hydrogenated vegetable oils. 

It should be appreciated by those skilled in the art that other medicaments 
and additives not listed herein which are suitable for use within edible fihn 
10 formulations can be incorpomted into tiie puUulan free film compositions of the 
present invention. 

By way of example, and not limitation, the pullulan free edible fihn 
fomiulations set forth within Examples 1-12 below illustrate dififerient embodunents 
of the present mvention. It should be appreciated by those skilled m ttie art that flie 

15 film formulations of the present invention can be produced in a variety of different 
manners tibat are appropriate for their intended purpose and market Of course, 
many other formulations are possible and can be appreciated by a skilled technician 
once the fundamratal concepts and principles of the present invention are grasped. 
A wide range of changes and modifications . to the embodiments of the 

20 present invention described below will be apparmt to those skilled in the. art. The 
following exanq>les are not to be considered as imposing limitations on the present 
invention, but are merely included to illustrate various embodiments only. 

Examples 1-12 

25 (% dry weight) 



Ingredieiit 


Example 1 


Example 2 


Ev»mplc3 


Example 4 


LustreQear* 


75.00 


82.00 


78.00 


71.25 


Lecifliin 


3.50 


1.65 


2.50 


330 


SOlUtDl 






2J50 


3.75 


Qljyccriii 


4:50 


4.00 


2.00 


3.50 


Flavor 


13.80 


11.25 


12.75 


14.00 


Siicraiose 


2.85 


1.00 


1.00 . 
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1.00 


2.25 


QtricAdd 






: 


1.00 


MenAoI 








0.75 


Color 


0.10 


m 


Sj25 


232 


• 


lODXX) 




100.00 


100.00 


Ingredient 


Examples 


Example 6 


Example? 


Examples 


Microciystaiiine 
CeUulose 


moo 


40.25 


27.85 • 


"* 


CBragBciHQi 


54.00 


34.00 


50.00 


4Z00 


PolyeHiylene Glycol 


2.00 


8.00' 


- 




Hydroxycthyl 
Cellulose 




130 


3i0 


— 










39.00 


LeciOiin 


3.00 




2.00 


2.00 






uo 


1.00 




Glycerin 


10.00 




2.00 


4.00 


Flavor 


000 


11.75 


13.00 


1030 


Sucralose 




130 


• 


2.00 


Aspartame 






030 


- 


Citric Add 


- 


0.75 


— 








0.65 




0.25 


Color 


• 0.15 


0.10 




0.25 




100.00 


100.00 


lOOXK) 


• IOOjOO* 


IngreAent 


Example 9 


Example 10 


Example 11 


Example: 


Microaystalline 
Cellulose 




19.00 


44.00 


- 


Guar Gum 




- 


- 


4230 


Can^geensD 




48J5 


30135 




Alginste 


37.50 








PolyoflvlmGlyooi 




350 


8.00 




Cellulose 






3.00 


630 
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Caleitim Caibon&te 


39.40 


14.00 




32.00 






050 


150 




Hvdmmated Stafch 
Hydrolysatcs 


5.00 








)^lito1 








2X10 


Olyoeiin 




mm 


2.00 


4.00 


Flavor 




11.00 


8X)0 


laoo 


Sucnlose 


1.00 


250 


r 




Accstdftms K 


1.00 


• 


3.00 


xoo 


'CMorohexidene 


2.00 








Adipic Add 




1.00 






Mentfwl 


050 






1.00 


Odor 


0.10 


015' 


0.15 


0.00 




100.00 


100.00 


100.00 


100.00 



. To produce the film fonnulations of Examples 1-4, LustreCleai® (a 
trademaik of the EMC Corporation, intended for use as a clear coating for 
5 phamiaceutical tablets) is added to water while stirring. LustreCleai® contains 
microcrystalline cellulose, carageenan, polyethylene glycol, hydroxyethyl cellulose 
and maltodratruL 

The mixture is then heated to SO^'C and other mgredients listed are added 
during sturing. Other ingredients may be added witii the LustreClear® component 

10 before heating as well. While the mixture is warm, the mixture is poured onto a 
glass plate and drawn down to form a thin fihn witii a blade. The fihn 
conq)Osition is then dried at SO'^C for approxhnately 15 mmutes. The fihn will then 
thicken upon standing. 

It was determined that tiie produced films of Examples 1-4 exhibited good 

15 flexibility, non-hygroscopity and ease of manufacture. Additionally, following 
formation of tiie fihns within Examples 1-4, a benchmark level sensory analysis was 
completed. It was determined that the films produced wifiiin Examples 1-4 
exhibited good mouth feel, nq>id dissolution, dean flavor and texture. 
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To pioduce the film fonmilatioiis of Examples 5-12, a film forming agent, 
bulk filler agent and plastidzdng agent are added to water while stirring. The 
nrixtiire is fcen heated to a temperature of 50»C and other mgredients may be added 

5 yMe stirring Ihe mixture. WhUe the mixture is warm, the mixture is poured onto a 
glass plate and drawn down wi& m q)projdately sized blade to form a thin fi^ 
The fihnislhen dried at 50°C for 15 minutes to thicken the fihn. It was determined 
that the produced films of Examples 5-12 exhftited good flexflrility, non- 
hygroscopity and ease of manufacture. 

10 Exanq)les 1-12 illustrate that the edible pullulan free film formulations of the 

present invention utilize ingredients which have widespread ingredient availsibiHty. 
■ Moreover, those mgredients in such a unique combhiation exhibit desirable film 
properties which could only previously ,be produced wifliin more expensive- 
pullulan-based edible fihn formulations. However, because of the widespread 

15 availability of the ingredients of the present invention, a lower cost fihn exhibiting 
rapid dissolution, clean mouth feel, flexibility and ease of manufecture can now be 
produced. 

hi an embodiment, the present invention provides a method of making a 
puUulan free edible fihn con?)osition as a "stand alone" fihn is provided. The 

20 method comprises the steps of providmg an efiective amount of at least one fihn 
fbrmmg agent, and addmg an effective amount of at least one bulk filler agent and 
an effective amount of at least one plasticizing agent to the fihn forming agent to 
produce apuUulan free edible fihn compositicm. 

The method may fiirther comprises the step of adding an effective amount of 

25 at least one thickemng agent to the ediT)le film composition to enhance the structure 
of the fihn. IfeKke currently available edi^e fihns, the method of Ihe present 
mvention produces a puUulan fi:ee edible fihn composition which is "stand alone." 

As a result, Ihe pullulan &ee edible fihn conqwsitions produced according to 
the method of the present mvention do not require the use of additional expensive 

30 stractural fomnng components such as pullulan and the like. Rather, flie fihns are 
produced usmg mgredients that have widespread availability which lessens the cost 
of producing sudi fihns. 
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Further, when the ingredients of the fihns of the present invration are 
combined in a such a unique manner, desirable film properties can be achieved 
which until the preset invention could only be accomplished by puUulan-based 
edible fihns. The method of the present invention offers a cost-efifective alternative 
5 to puUulan-basedfihnswitfiout loss ofdesirablefihn properties. In a still 

further embodiment of the present invention, a method of delivering a medicament is 
provided. The metfiod comprises &e steps of providing a pullulan firee edible fihn 
composition which includes an effective amount of at least one medicament in the 
fihn composition to an individual, wherein tiie fihn composition fiirther conq>rises 

10 an effective amount of at least one fihn forming agent; an effective amount of at 
least one bulk filler agent; and an effective amount of at least one plastidzmg agen^ 
and having the individual orally consume the fihn composition to release the 
medicament into tiie oral cavity for absorption. 

Medicaments suitable. for location within tiie pullulan firee edible fihn 

15 composition include, but are not limited to, pH control agmts; oral care agents; 
breath freshening agents; pharmaceutical agents; nutraceutical agents; salivary 
stimulant agents; vitamins; minerals; derivatives thereof and combinations thereof. 

The method further comprises the step of mcorporating an effective amount 
of at least one thickening agent into the film composition to enhance the structure of 

20 the film as a vehicle for delivery of the medicament. Again, althou^ not wanting to 
be bound to any particular theory, it is believed that flie edible film compositions of 
the present invention are more ad^ted to adhere to oral surfaces; more 
physiologically acceptable to the oral cavity; and more rapidly dissolve within the 
oral environment than currently available pullulan and pullulan firee edible film 

25 conq)ositionSi 

In doing so, it is believed that the pullulan firee edible film conq)ositions of 
the present invention more uniformly release the medicament into the oral cavity fi>r 
absorption via an open wound or mucous membrane in a greater manner than could 
be previously achieved Moreover, it is also believed tiiat the film forming agent of 

30 the present invention entraps the medicament within the oral cavity for an extended 
period of time to prolong and enhance tiie effects of the medicament In addition, by 
eTctending tiie contact time of the medicament witiiin the oral cavity, the medicament 
is absorbed to a greater extent thereby increasu^ its bioavailability. 
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in another embodiment of the present invention, a method of treating 
haKtosis is provided. HaUtosis is often referred to as a conditions of mal-odorous 
breath. The method of treatment comprises the steps of providing a pullnlan free 
edible fihn composition which includes an effective amount of at least one breafli 

5 fieshenmg agent to an individual, wherehithe fihn composition further conq)rises an 
effective amount of at least one fihn foimmg agent; an effective amount of at least 
one bulk filler agent; and an effective amount of at least one plastidzing agent; and 
having the individual orally consume the fihn composition to release the breath 
freshening ageat into the oral cavity to treat haUtosis. The method may further 

10 ■ comprise the step of mcorporatmg an effective amount of ai least one thickenmg 
agent into &e fihn conqwsition to enhance &e structure of the fihn. 

In a prefared embodiment of the method, the breath fireshening agent is zinc 

gluconate. It is beKeved the haKtosis treatment mefliod of the present hivendon is 
more effective than curroitly available haUtosis treatment modalities because fiie 

15 pullulan free edible fihn composition entraps the breath fireshenmg agent wiflim fixe 
oral cavity. By entrapping the breath fieshenmg agent, the agent remains wifiun the 
oral cavity for a longer period of tune to provide extended breath fieshemng effects. 

Thus, the method of treating hahtosis of the present invention reduces the 
number of treatments an individual would require utilizing conventional hafitosis 

20 aids. Because die breath freshening agent exists within the oral cavity via file 
method of the present invention, re-treatment with the breath freshening agent 

firequeatly is not required. 

In a furtho- anbodiment of the preseat invention, a method of treating 
xerostomia is provided. Xerostomia is a medical condition in which an excessive 
25 dryness within tiie oral cavity occurs. A variety of medical conditions and 
pharmaceutical treatinents cause xerostomia, requiring a need for a xerostomic 
treatment 

The metiiod of treating xerostomia of the present invention comprises tiie 
steps of providmg a pullulan firee edible fihn composition which inchides an 
30 effective amount of at least one salivary stimulant agent to an individual, wherein 
the fihn composition comprises an effective amount of at least one fihn forming 
agent; an effective amount of at least one bulk fiUer agent; and an effective amount 
of at least one plastidzmg agent; and havmg the individual orally consume the fihn 

15 
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composition to release the salivary stimulant agent into the oral cavity to treat 
xerostomia. Additionally^ the method further comprises the step of incorporating an 
effective amount of at least one thickening agent into the film conq>osition to 
enhance the structure of the film. 
5 By entr^ing the salivary stimulant agent wifliin the oral cavity via flie 

pullulan fi:ee edible film composition of the present invention, tended, salivary 
gland stimulation can be achieved to a greater extent than could be previously 
accomplished with currently available xerostomic aids. Additionally, because ttie 
salivary stimulant agent is kept within the oral cavity for an extended period of time, 
10 salivary gland stimulation occurs over a longer period of time which decreases the 
need for fiequent re-treatments. 

Moreover, the method of treating xerostomia of flie present invention also 
provides the additional advantage of allowing a xerostomic patient the ability to 
discreetiy treat such a condition. The patient merely keeps the edible film or 
15 chewing gum composition of the present invention in a conventional storage 
mechanism such as a wn^per, and then conspicuously place the fihn or gum within 
tile mouth when needed to provide salivary relief 

In a still further embodiment of the present invention, a method of treating 
plaque or gingivitis is provided. The method comprises the steps of providing a 
20 pullulan free edible film composition which includes an effective amount of at least 
one oral care agent to an individual, wherein the film composition further comprises 
an effective amount of at least one film forming agent; an effective amount of at 
least one bulk filler agent; and an effective amount of at least one plastici2dng ag^t; 
and having the individual orally consume the film composition to release the oral 
25 care agent into tiie oral cavity to treat plaque or gingivitis. The method msty further 
comprise the step of incorporating an effective ambunt of at least one tiuckening 
agent into the film composition to enhance tiie structure of tiie fihn. 

Oral care agents which are suitable for use within the method include, but are 
, not limited to, pH control agents such as urea and buffers; tartar or caries control 
30 agents such as phosphates and fluorides; anti-plaque/anti-gingival agents such as 
chlorohexidene, cetylpyridium chloride and triclosar^ and germ killing combinations 
like that found within the brand name product, listerine® . 
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The method provides a manner of entrapping flie oral care agent within the 
oral cavity to extend the anti-plaque and/or anti-gmgival effects of the agent. In 
doing so, the m^d of the present invention enhances the anti-cavity effects of 
these agents by keeping Ihem within the oral cavity for a longer period of time than 
5 currently available edible film compositions: As a result, this method of the present 
invention allows individuals to achieve increased levels of dental care than could be 
previous^ done. 

It should be understood that various changes and modifications oi" the 
presently preferred embodiments described herein will be q>parent to those skilled 
10 in the art Such changes and modifications can be made without departing from tiie 
spirit and scope of the present mvention without dimini s hing its intended 
advantages. It is therefore intended that such changes and modifications be covered 
by the appended claims. 
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1 . A pullulan free edible film composition comprising: 
an effective amount of at least one film fonning agent; 

5 an ejSecti ve amount of at least one bulk fiU^ agent; and 

an effective amount of at least one plasticizing agent' 

2. The conq>osition of Claim 1» wherein flie effective amount of tibe film 
fonning agent ranges &om approximately about 10% to about 90% dry weight of the 

10 conoposition. 

3. The conq;)osition of Claim 2, wherein the film forming agent is a 
member selected from ihe gjcovtp consisting of a cellulose ether, a modified starch, a 
natural gum, an edible polymer, a hydrocolloid flour, a seaweed extract, a land plant 

IS extract, derivatives thereofand combinations thereof. 

4. The composition of Claim 1, wherein the effective amount of the 
bulk filler agent ranges from approximately about 10% to about 90% dry weigiht of 
the composition. 

20 

5. The composition of Claim 4, wherein the bulk filler agent is a 
member selected &om the group consisting of magnesium carbonate, calcium 
carbonate, calcium phosphate, calciimi sulfate, magnesium silicate, aluminum 
silicate, ground limestone, clay, talc, titanium dioxide, miciocrystalline cellulose^ 

25 cellulose polymers, derivatives thereof and combinations thereof. 

6. The composition of Claim 1, wherein the effective amount of tiie 
plasticizing agent ranges vp to q)proximately about 20% dry weight of the 
composition. 

30 

7. The composition of Claim 6, wherein the plasticizmg agent is a 
member selected from tfie group consisting of a glycerin, a polyethylene glycol^ a . 
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propylene glycol, a polyol, a hydrogenated starch . hydrolysate, a com syrup, 
derivatives thereof and combinations thereofl 

8. The composition of Claim 1, wherein the composition furflier 
5 inchides an effective amount of at least one tbidconng agent 

9. The composition of Claim 8, whereiii the thickening agent is at least 
one cellulose eOier. 

10 10. The conq)osition of Claim 1, wherem the composition fiirtfaer 

includes an effective amount of at least one medicament. 

11. The composition of Claim 10, wherem the medicament is amonber 
selected ftom the gronp amsisting of a pH control agent, an oral care agent, a hreafli 

15 freshenmg agent, a pharmaceutical agent, a nutraceutical agent, a salivary stimulant 
agent, a vitamin, aminraral, derivatives hereof and combinations thaeo£ 

12. The conqwsition of Claim 1, wherem tiie coinposition further 
includes an effective amount of at least one additive agent 



20 
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13. The composition of Claim 12, whorm flie additive agent is a manber 
selected from Ae group consisting of a surfectant, a binding agoit, a coloring agent 
a sweetener, a flavorant a fragrance, an emulsifier, derivatives thereof and 
combinations thereof 



14. A method of making a pullulan free edible fihn composition 

conqmsing the Aeps of: 

providing an effective amount of at least one fihn forming agent; and 
adding an effective amount of at least one bulk fiUer agent and an effective 
30 amount of at least one plastidzing agent with the fihn forming agent to produce a 
pullulan free edible film conposition. 
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15. The method of Claim 18, wherein the method further includes flie 
step of adding an effective amount of at least one thickening agent to form the 
puUulan free edible film composition. 

5 16. A method of delivering a medicament comprising the steps of: 

providing a pullulan fiee edible film cotnposition which includes an effective 
amount of at least one medicament in the film con^osition to an individual, wherein 
the film composition fiirttier com|)rises: 

an effective amount of at least one fihn forming agent; 
10 an effective amount of at least one bulk fiU^ agent; and 

ah effective amount of at least one plasticizing agent; and 
orally consuming the film composition by the individual to release the 
medicament info the oral cavity. 

15 17. The mediod of Claim 20, wherein the medicament is a member 

selected firom the group consisting of a pH control agent, an oral care agent, a breath 
fireshening agent, a pharmaceutical agent, a nutraceutical agent, a salivary stimulant 
agent, a vitamin, a mineral, derivatives, thereof and combinations thereof. 

20 18. The method of Claim 20, wherein the method finther includes the 

step of incorporating an effective amount of at least one thickening agent into the 
film compositioiL 

19. A method of treating halitosis comprising the steps of: 
25 providing a pullulan fi^e edible film composition which includes an effective 

amount of at least one breath fireshening agent to an individual, wherein the film 
coniposition fiirtfaer conqprises: 

an effective amount of at least one film forming agent; 
an effective amount of at least one bulk filler agen^ and 
30 . an effective amount of at least one plasticizing agent; and 

orally consuming the film composition by flie individual to release the breaOi 
fireshening agent into the oral cavity to treat halitosis. 

20 
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20. The method of aaim 23, wherein tiie method fiather con:Q)rises the 
step of incoiporating an effective amount of at least one thickening agent into the 
film con^sition. 

21. A method oftreating xerostomia comprising the steps of. 
providing a pullulan free edible fihn compositirai which includes an effective 

amount of at least one saUvary stimulant agent to an individual, wherein the fihn 

composition further comprises: 

an effective amount of at least one fifan foiming agent; 

an effective amount of at least one bulk filler agen^ and 
an effective amount of at least one plasticizang agmt; and 
orally consuming the fihn composition by the mdividual to release the 
salivary stimulant agent into the oral cavity to treat xerostomia. 

22. The metiiod of Claim 25, wherein the method further conqtrises the 
step of incoiporating an effective amount of at least one thickening agent nxto tiie 
film composition. 

23. A method oftreating plaque or gingivitis comprising tiie steps of: • 
providing a pullulan firee edible fihn composition which includes an effective 

amount of at least one oral care agent to an individual, wherein tiie fihn composition 
furtho: comprises: 

an effective amount of at least one fihn fonning agent; 

an effective-amount of at least one bulk filler agent; 

an effective amount of at least one plasticizang agent; and 
orally consuming the fihn composition by the individual to release the oral 
care agwit mto the oral cavity to treat plaque or gingivitis. 

24. The method of CHaun 27, wherem the method further comprises the 
step of incorporating an effective amount of at least one thickemng agent mto the 
fihn conq>osition. 
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